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long term 1.5 fold voltage forcing at constant power 
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SOV/110- 58-11-26/28 
AUTHOR : Lemberg, A.Ya. (Engineer) 
TITLE: A Six-Layer Frog-Leg Winding for D.C. Machine (Shestiee- 


git at lyagushech'ya obmotka v mashinakh postoyannogo 
toka). 


acme ot a Elektropromyshlennosti, Nr.ll, 1958, pp. 76-77, 
USSR 


ABSTRACT: Various types of three- and four-layer frog-leg windings 
have been described in the literature. This article 
briefly describes a six-layer frog-leg winding which 
incurs lower stray losses in the armature copper than 
a four-layer winding. The winding is a combination of 
lap and wave windings in which the section of the lap 
winding is 50% of the section of the wave winding, as 
indicated in Fig.l. The commutator pitches of the wave 
and lap winding are so chosen that the number of parallel 
paths is the same for each; hence the eom.f. in each 
circuit is the same. A disadvantage of this type of winding 
4s that the resistance offered to the equalising current is 

Card 1/2 somewhat greater than in the other constructions, but as 
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SOV/110-58-11-26/28 
A Six-Layer Frog-Leg Winding for D.C. Machine. 


the equalising current is in any case small this is not 
important. Tests with this type of winding were made 

on two 500-kW generators, one with six layers and one with 
fours the design data are stated. Calculations are made 
of the various losses in the generators and it is concluded 
that armature heating in the six-layer winding is about 
90% of that occurring in a four-layer winding. ‘This was 
confirmed experimentally; the four-layer winding armature 
had a temperature rise of 84°C and the six~layer winding 
75°C. There are 2 figures and 3 Soviet references. 


1. Armatures--Construction 2. Armatures--T 
. -~lTemperature 
3. Armatures--Test results P factors 
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AUTHOR: Nikolayev, L.K., Engineer 110-1-18/19 


TITIB: Discussion of the Article by A.Ya.Lemberg, Vestnik Elektro- 
pronyshlennosti, 1957, No.6 "On thé Design of the Fost 
Powerful Possible Generator for a Diesel-~electric Locomotive 
Using Single-armature Construction" (O vroyektirovanii 
moshchnogo predel'no ispol'zovannoro teplovoznogo generatora 
v odnoyakornom ispolnenii) (Po povodu stat'i A.Ya. Lembersza) 


PERIODICAL: Vestnik Elektropromyshlennosti, 1958, Vol.29, Ho.L, 
pp. 78 - 7S (USSR). 


ABSTRACT: This letter is rather critical of Lemberg's article. It 


doubts whether such a large machine should be made without a 
compensating winding and adduces reasons briefly. 


SUBMITTED: August 20, 1957 


AVAILABIB: Library of Congress 
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“Selection of the Main Parameters of Traction Generators 


that are Rated as Highly as Possible (Vybor osnoynykh 
parametrovy predel'no ispol'zovannykh tyagovykh 
generatorov 


PERIODICAL: Vestnik Elektropromyshlennosti,1959,Nr 4,pp 27-30 (USSR) 
ABSTRACT: Recent interest in diesel electric traction foz the 


railways has led to the development of many designs for 
locomotives with electric transmission, The article gives 
recommendations about selection of the main dimensions of 
generators, with good technical and economic characteris- 
tics, but which consume small amounts of raw materials. 
The technical requirements of traction generators are 
first stated. Traction generators are intended for 
continuous operation at rated load and it must ba possible 
to adjust the voltage over a reasonable range, say by a 
factor of 1.5. Commutation should be such as to permit 
overload of 1.6 times rated load. It is assumed that 
there are no compensating windings, silicone insulation is 
used, cold-rolled steels are used in the main poles and 
low loss steels for the remainder of the magnetiz circuit. 
A lap winding shovld be used and the mean voltage between 
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SOV/110-59-4.-8/23 

Selection of the Main Parameters of Traction Generators that are 
Rated as Highly as Possible 

the commutator segments can be 1+ V. The linear load on 

the armature is about 500 A/em. A formula is then iven 

for the relationship batween power and diameter and line 

relationship is also plotted in Fig 1, Other dssign data 

are derived. The economic characteristics of the 

generator are then considered, 

weight of the magnetic g 
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of differen 


and the armature diameter, In 

las for the various relationshi s 

n Fig 2, Finally expression (29 
onship between the total weight of 
utput, and the corresponding curve 
29) shows that the weight of 
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otation, This means that with 
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80V/110-~59-4..8/23 
Selection of the Main Parameters of Traction Generators that are 
Rated as Highly as Possible 


the type of winding used a generator of 


any output up to 
1320 k E P 


can be made not only with the optimum armature 


the linear velocity does not exceed 70 m/sec, It is 
concluded that the graphs given in the artiale can he 


used to determins the gsnerator weight and size 
Card 3/3 approximately, 


Nere are 2 figures. 
SUBMITTED: November 55 1958 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929210012-5 


"APPROVED FOR RELEASE: a ee lata CIA-RDP86- didelsed caehale terior 2 


pibbiced i BS ts oer eee piaweic As th SENATE PNAC SRE 3 CEA MCSE, BEEN Oil SEY 


LEMBERG, A.Ya., inzh. 
pattie de ees See 
Designing a traction generator. Vest.elektroprom. 31 no.6:66-68 
Je '60. (MIRA 13:7) 


(@lectric generators ) 


ECAR 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929210012-5" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929210012-5 


Ree ee Me ries sent 
aia oo 


LEMBERG, ABRAM YAKOVLEVICH, inzh, 


Calculation of the optimum weakening of the field of the traction 
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I. Khar'kovskiy zavod "Elektrotve7hmasl". 
(Diesel locomotives, 
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Choice of the voltage range for electric traction generators. 
Vest. elektroprom. 32 no.7:77-78 Jl ‘61. (MIRA 14:10) 
(Diesel locomotives) 
(Electric railway motors) 
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LEMBERG, A.Ya., inzh. 
Accurate method for calculating n 
loop windings of d.c. machines. 
69-71 My '636 
(Electric machinery——Windings) 
(Electric machinery——Direct current 


onbalanced e.m.f. of duplex 


Vest. elektroprom. 34 no.5t 
(MIRA 16:5) 
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Problems of the design of the traction generators of diesel 


—39 N63, . 
locomotives. Elektrotekhnika 34 no. 11:35-39 (MIRA 1722) 
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6, 1952. 


3 tember 1$'52, Unclassified. 
Monthly List of Russian Accessioas, Library of Congress, Septem 
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Moscow. Cranes for rultistory resi.ential and municipal construction, loskva, Gos. 
izd-vo lit-ry re stroitel'stvu i arkhitekture, 1953. 142 7. (5£-42737} 


Vsesoiuznyi nauchno-issledovatel'skii tnstitut creanizatsii i mekharteatsii 
stroitel'stva. Hrany dlia...1953. (Card 2, 54-£2737) 
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Zemleroynyye Mashiny (Earth Moving Machines) VS 


Spravochnoye Posoviye (By) A. M. Verzhitskiy i A. Ye 
Lemberg. Moskva, Gosstroyizdat, 195k. 


130 P. Diagrs., Tables. 


At Head of Title: Moscow. Vsesoyuznyy Nauchno-Issledovatel'- 
skiy Institut Organizatsii i Mekhanizatsii Stroitel'stva. 
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Device for automatically recording the work of tower cranes. 
Mekh.stroi. 12 no.8:22-24 Ag'55. (MIRA 8:10) 
(Cranes, darricks, etc.) 
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SMOL'SKAYA, A.%.; LEMBERG, A.Ye.; KUCGHEROV, A.I., inzhener, nauchnyy redaktor; 
BEGAK, B.A., redaktor izdatel'stva; GUSEVA, 5.5., tekhnicheskiy 
redaktor 


[assembling precast reinforced concrete appartment houses and industrial 

buildings; design and construction in the U.S.S.R. and in foreign 

countries} Montazh sbornykh zhelezobetonnykh konstruktsii zhilykh i 

prmyshlennykh zdanii; opyt proektirovaniia i stroitel'stva v SSSR i 

za rubezhom. Moskva, Gos. izdevo lit-ry po stroit. i arkhitekture, 

1956. 117 pe (MLRA 10:1) 
(Precast concrete construction) 
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LEMBERG, A. Ye. » inshener. 


Types and parameters of crane3 used in building of multistory 

apartment houses made of precast reinforced concrete elements. 

Mekh.stroi.13 no.11:16-20 NW '56. (MLRA 9:12) 
(Cranes, derrick», etc.) (Precast concrete construction) 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929210012-5" 


7/12/2001 CIA-RDP86-00513R000929210012-5 


"APPROVED FOR RELEASE: 


ina wie 


aoe RE 
pos 


MBERG, A.Ye.: SMOL'SKAYA, A.Z.; KUCHEROV, A.I., inzhener, nauchnyy 
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eT BEGAK, B.A., redaktor izdatel'stva; GUSEVA, S.S., 


tekhnicheskiy redaktor 


(Cranes for erecting buildings of precast concrete elements] Krany 
dlia montazha zdanii iz sbornykh zhelezobetonnykh elementov. Moskva, 
Gos, izd-vo lit-ry po stroit. i arkhit., 1957. 191 p. (MLRA 10:9) 
(Precast concrete construction) 
(Cranes, derricks, etc.) 
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inzh.; TROITSKIY, Kh.L.; 
A.M., inzh.; LEMBERG, A.Ye., ; 
aimed tokhn.nauk; nauchnyy rec.; eae aa F.N., 
red. izd-va; SHOL'YAKOVA, M.V., tekhn, red. 


roinye mashiny; spravochnoe 
tL we grit anes po atroit. i arkhit., 


posoble. Moskva, Gos.izd (MIRA 16:6) 


ora (oaenaine machinery) (Boring machinery) 
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FETISOV, V.V., kand. tekhn. nauk; LEMBERG, A.Ya., inzh. 


Choice of the param-tera of three-way Sula awit ow 
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loop windings of d.c. machines. Blektrotexhni 5 (aah 18:6 


N '64. 
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Strengthening jib heads of E-255 and E-353 excavators, Ha stroi. 
Mosk. 2 no.9:25 S '59. (MIRA 13:2) 


1.Machal'nik uchastka upravleniya mekhanizatsii No.22 tresta 
Mosstroymexhanizatsiya No.7. 
(Excavating machinery) 
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vrashey, Moskva, Subm<*ted dune 20, 1964. 
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(Grievance procedures) 
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USSR/Nuclear Physics - Gamma Quanta Jul/Aug 53 


"Apgpier Coprel atten of Gamma Quanta of yi 60 
pat3* call4 ana Ti48," D. G. Alkhazov, I. Kh. 
Lemberg and A. P. Grinberg, Phys Tech Inst, Acad 
Sci USSR 


Iz Ak Nauk, Ser Fiz, Vol 17, No 4, pp 487-502 


As a method of indirect information on nuclear | 
spins in excited states, the authors applied the 
measurement of angular correlation of quanta cr 
particles released in cascade. They investi- 
gated gamna-gamma correlation between direction 


27278 
nn 
of propagation of 2 gamma quanta emitted consecu- 
-tively by one nucleus. Results confirmed assump- 


tion that the spin of first excited level of 
even-even nucleus equals 2. Rec 16 Jul 53. 
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Teck. - kits qplh. § Tooreds Fiz: 28, 628-40 ' 
(1953). —The “auctear structures. and radioa : 
products of Se* @ and Ti 6 ‘are discussed. K. and L, soa 
{= = 47. 147.0630 i 0,00 0.0000, 


; chide fi Urat the at. masses arc? T 
and Se = 47.5074 2 0.00009. Masaes 
: (hid. 2S, 5 aah 
The inmost probable values, ort the busis of ‘ghe mass of K' 
Cl? = 38.90016 + 0.00007; 
10) 


“and Sirgen". V. A. Kravtsov. 
‘and B-decay schemes, arc: 
and AY. = = 38.97600 ze O.0000t masa sits, FH. «Bat, 
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LEPAPRERE, LRH. 
ALKHAZOV, DeGo; ANDEYEV, D.S.; GRINBERG, A-Puy,[EMBERG 14Kh. 


Study of the Coulomb excitation of nuclei by neans of nitrogen ions. 
Izv.AN SSSR,Ser.fiz. 20 no.12:1365-1376 D 156, (MLRA 10:3) 


1. leningradskiy fiziko-tekhnicheskiy institut Akademii nauk SSSR, 
(Nuclei, Atomic) (Spectrum, Atomic) 
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SUBJECT ussR / PHYSICS caRD 1 / 2 PA - 1227 
” AUTHOR GRINBERG, A.P., LEMBERG, 1b. 
TITLE On COULOMB'S Interaction of Nuclei with Heavy Ions. 


PERIODICAL urn. eksp. i teor. fis, 30, 807-808 (1956) 
Publ. 4/1956 reviewed 8 / 1956 


The energy of the bombarding particle may be considerably increased also 
without excitation of nuclear reactions for COULOMB'S excitation if acceler- 
ated heavy ions are used instead of protons or a~particles. Here the cross 
secticn oy of the COULOMB excitation of a nucleus by heavy ions is estimated. 


Instead of uv, it is easier to compute (o,/o_) ae a function of 

: ~1/2..172\" 
vs = 0,15752425 Vn ((E,- (\s) “5, ). Here the index p refers to pro~ 
tons, and z, and Zo denote the number of protons in the bombarding nucleus, 
i.e. in the target nucleus, le is the mass of the proton expressed in 
nuclear units of measure. wy ee h refers to wi heavy, bombarding par-~- 
i H n fh a re « § : the 
ticle. We find 6/5, } nin B)£,(5 gl// p=» B)to(F y)s and from the 
corresponding diagram the following conclusions may be drawn: 3,/6, de- 
creases with diminishing BE. and, if k is given it is largest with fae 0, 
i.e. if BE. is large, and at ax <4 it ig considerably larger than 73 the 


values of 5/5, inoreaae with growing k and particularly with as 0., 
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vurneksp.i teor.fis, 30, 807-808 (1956) cARD 2 / 2 ex @ 1227 


In medium-sized syclotrons it is possible to accelerate nitrogen icns with 
a treble charge from 410 to 30 KeY. On, the occasion of the excitation of the 


first and second excited levels of Ta the values 75 and 50 respectively 
are found for 0,/5,° On the occasion of the experimental investigation of 


COULOMB interaction thick targets are frequently used ia order to obtain an 
inereased yield of -quanta. For the ratio of the yields of | ia as 
a result of COULOMB excitation it appiies that 


fo) fe) 
Qe, > Se, 0, (E) az/( dE/dx), / ‘a. g,,(8)4B/(aE/4x) if an equal number of 


protons and heavy jons impinges upon the target. On the occasion of the excit- 
ation of the first level of the pa'81 nucleus by nitrogen ions with £.=14,5 Mev 
this formule results in Q,,/0,=12- Thus, though Q,,/2, is considerably smaller 


than 3, /9 if thick targets are used, it nevertheless remains larger than 1. 


On the occasion of the passing of charged particles through matter a character- 
istic X-ray radiation eceurs, and in some cases the energy of the X-ray K quan- 
ta ig near the energy of the 7 wanta emitted by COULOMB'S excitation. In the 
case of thick Pa-targeta the ratio (number of X-ray Yo -quanta occurring as @ 
result of the ionization of tantalum atoms by inciding particles/ number of 

137 keV Y -quenta cocurring on the occasion of the employment of nitrogen iona 
with 15,6 MeV) is 15 times as great as in the case of the employment of 2,1 
MeY protons. 

INSTITUTION: Leningrad Physical-Technical Institution of the Loademy of Science 


in the USSR. 
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EXPESOLENTAL STUDY OF COULOMB EXCITATION OF 
NUGLEI BY NITROGEN 1ONS. D. G..Alkhezov. D, §, 
Yew Andreev, AP, Grinberg. and 1. Kh, Lamberg {Academy of 
nage CoRERE: USSR}. Soviet Phys. JETP 8. $64-6( 957) Jan. 
HF An experimental inveatigation was mado of the Coulomb 
; exaitation of tha nucle! of 21 elements by altrogen ions. 
The nitrogen fons were accelerated in 2 cyclotren to 15.6 
Mey. The targets were pressed Loto the bottom of an [a0 


Infod metallic vossel which served ag a Faraday cup. Re- 
7 gultant data aro summarized la both graphical and tabular 
SN form. (3.3.3.5 
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LEMBER eo, L.A. 


AUTHOR: Alkhazov, D.G., Gengrskiy, Yu.P., Lemberg, I.Kh. 56-5-14,/1,6 


TITLE: Nuclear Reactions of N‘* Ions With Li! ana 12 (Yadernyye reaktsii 
ionov Nt g Li! 4 12) 


PERIODICAL: Zhurnal Eksperim, i Teoret. Fiziki, 4957, Vol. 33, Nr 5, 
pp. 1160-1162 (USSR) 


: 14 sons are accelerated up to 15,6 MeV in a cyclotron, after which 
ata ee << ejected as N+++-ions, and, focused by quadrupole lenses, 
impinge upon targets of Li? ana c1#. The yields of reaction pro- 
ducts with a half life which is larger than 1 seo., are measured 


as follows: ia 
til 4 Nt4 —> p18 18 
tal + Nth —> Ne!9 40 
pil +nte —> nté 15 
Li’ 4nt4* —> 019 193 
cl2 tk > 8 0,2 


Card 1/2 If the forming cross section of 18 49 compared in reactions 
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with the 4 -binding energy of the target nuclei when various 48 
light nuclei are ‘bombarded with N-ions, it may be said that F 


43 formed by the fa 


ot that the N-particle flying past the target 


nucleus, carried along a A -particle from this target nuoleus. 
There are 2 tables and 7 non-Slavic references. 


ASSOCIATION: Leningrad Institute 


of Technical -Phyaics AN USSR ( Leningradskiy 


Pigiko-tekbnicheskiy institut SSSR) 


SUBMITTED: June 3» 4957 
AVAILABLE: Library of Congress 
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LEMBERG, FE. hh, 


AUTHORS: Alkhazov, D. G., Andreyev, D. S., 56-6-6/47 
Yerokhina, K. I., Lemberg, I. Kh. 
ned 


TITLE: The Coulomb Excitation of Separated Tin Isotopes 
(Kulonovskoye vozbuzhdeniye razdelennykh izotopov 
olova). 


PERIODICAL: Zhurnal Eksperimantal'noy i Teoreticheskoy Fiziki, 1957, 
Vol. 33, Nr 6, pp. 1347-1358 (USSR) 


ABSTRACT: A 14,5 MeV a-beam coming from a cyclotron is focused 
by a system of quadrupol lenses in an aluminum tube and 
thus impinges upon a target, where Coulomb excitation takes 
place. The -quanta liberated on this occasion are 
measured in a well screened -scintillation spectrometer. 
Between the crystal and the Peet the following x.-absorbers 
are connected: 


400 wCu; 1.3 mm Al; 100je mica; 1 mm MgO; 504u Pb 


and 1.5 mm air. 


The following measuring and computation results were 
obtained: 


Card 1/3 
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6-6-6/47 
The Coulomb Excitation of Separated Tin Isotopes 5 / 
x) B(E2) 4948 in cm4 1.101Jin sec. 
isotope AE in MeV 3 .10 nc 
eae are 
ae 
sn! !? 4,26 0,18 1,2 
sn! "4 1,30 0, 20 555 
gn! ‘6 1,29 0,19 6,0 
gn! 18 4,22 0,19 8,0 
gn'29 1,18 0,17 10,5 
sn! 2? 1,15 0,15 13,5 
sn) 24 1,13 0,14 15,9 
xx) 2 s. 
gat : 
Ant 0,865 eae : 
7 t 203 0,09 
sn''9 0,907 0,11 2 
Card 2/3 
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Tin Isotopes 56-6-6/4T 


Corresponds to the energy of the }-quantum which goes direct- 
ly to the basic state. 


xx)Between 0,75 UP to 1,75 MeV no yv.quanta were found. 


x) 


There are 7 figures; 1 table, and 19 references, 4 of 


which are Slavic. 


l i. Physico-Technical Institute AN USSR 
(Leningradskiy fiziko-tekhnicheskiy institut Akademii 


nauk SSSR). 


June 3, 1957 (initially) and October 5, 1957 (after 


revision 


Library of Congress 
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24(3) soy /56-35-4-45/52 

AUTHORS : Alkhazov, D. Ge; Grinberg, A- P., Gusinekiy, Geltes 
Yerokhina, Ke I. ; Lemberg, I. Kh. 

TITLE: The Coulomb Excitation of Aluminum (Kulonovskoye vozbuzhdeniye 
alyuminiya 


PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 4, pp 1055-1056 (USSR) 


ABSTRACT: The authors investigated the Coulomb (Zulon) excitation of 


a1?! nuclei by means of heavy ions which were accelerated 

in a cyclotron. The ions concerned were 15.9 MeV triple- 
charged nitrogen ions and triple-charged 18.1 Mev oxygen ions. 
The y-radiation occurring during the bombardment of the alu- 
minum was investigated py means of a scintillation-7-spectro- 
meter with a NaJ(T1 crystal. The investigation method employed 
and calculation of the values B(E2)¢ , ise. of the reduced 
probability of a quadrupole transition of a nucleus fron the 
ground state to an excited state has already been described 

in earlier papers. A diagram shows the y-radiation epectrun 


Card a which was produced by a Coulomb excitation of aluminum by 
. ; iw | ; 
| fox 
i — x 
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The Coulomb Excitation of Aluminum s0v /56~-35-4-46/52 


nitrogen ions. Two lines with E = 0.84 and with 1.07 Le¥ 
respectively are observed. The relative intensity of the 
y-cascade transition 0.84 + 0.17 HeY amounts to not nore 
than 4% of the direct transition to the ground level. An 
attempt to excite the two aforementioned Al27T levels by 
means of nitrogen ions (which were accelerated to 25 Mev) 
was without success because of the sharp increase of the 
y-radiation background (which is due to nuclear reactions). 
The results obtained when using nitrogen- and oxyzen-ions 
agree well with one another. The values of B(E2¥ for the 
levels with AE = 0.84 and 1.01 MeV amount to 0.0019 and 


0.0031e°. 10748 em! respectively. The partial lives of the 
levels with AE = 1.01 MeV and AE = 0.84 MeV amount to 


1.7.107!! sec and 3.7.107 || sec respectively. There are 
1 figure and 6 references, 2 of which are Soviet. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk 
SSSR (Leningrad Physico-Technical Institute of the Acadeny 
of Sciences USSR) 
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21(8) g0V /56-35-4-47/52 
AUTHORS: Alkhazov, D. G., Grinberg, A. P., Gusinskiy, G. Hes 
Yerokhina, K. I., Lemberg, I. Kh. 
ee 


TIPLE: Thelifetine of the First Excited Levg] of ne@4 (vrenya thizni 
pervogo vozbuzhdennogo urovnya Mg ) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 4, pp 1056-1058 (USSR) 


ABSTRACT ; The investigation of the Coulomb (Kulon) excitation of the 
nuclear level makes it possible to calculate its life. Por 
the transition of even-even nuclei from the ground state 
_with spin 0 to the first excited level with spin 2 it holds 
that 
1/t = 2.46¢107° (4 B)°B(E2)h . 
¢ Here AE denotes the level energy in keV, and B(E2)4 the 
reduced probability of the aforementioned transition. Here 


07.1078 ent serves as a measuring unit of B(E2). In the 

present paper triple-charged nitrogen- and oxygen iono with 
energies of 15.9 and 18.1 MeV respectively, and also quadruple- 
charged nitrogen ions with 25.6 and 36 MeV are used. Investi- 
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gations are rendered difficult by a permanent parasitic line 
of 1.37 MeV (which is thus in agreement with the line under 
investigation). A diagram shows the spectrun obtained by the 
bombardment of natural magnesium with 15.9 MeV nitrogen ions. 
According to estimates made by the authors, the maximum error 
committed when deermining the area of the parasitic peak 
amounts to not more than + 5% of the peak under investigation. 
he mean value of B(E2)4 , which was determined. by 6 different 
experiments, amounts to 0.054 e2,10748 om4, from which . it 
follows that t= (1.5 + 0.4).10712 sec. In conclusion, a 
short report is given on results obtained by other authors. 
There are 1 figure and 3 references, 2 of which are Soviet. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk SSSR 
(Leningrad Physico-Technical Institute of the Academy of 
Sciences USSR) 


SUBMITTED: July 9, 1958 
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24(5) 
Alkhazov, D. G-, Grinberg, A- P+» Gusinskiy, G- H-, Yerokhina,K.I., 


AUTHORS: 
Lemberg, 1. Kh. 


Energy Nuclear Levels in Even Tungsten 


TITLE: Coulomb Excitation of High- 
uzhdeniye yadernykh urovney 8 pol' shoy 


Isotopes (Kulonovskoye vozb 
energiyey V chetnykh izotopakh yvol'frama 


Pee 


PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1958, Vol 35, 
Nr 6, pp 1325-1334 (ussR) 


duction the authors deal in detail. with investigations 
carried out in this field by other authors (Refs 1-3, 6-11). The 
authors themselves already determined even-even nuclei with 15 Mev 
d-particles and excited states with energies of up to 1.5 Mev 
(Refs 4,5). Peker (Ref 11) set up schemes of excited levels on the 


4 
pasis of a generalized nuclear model for W 84 and q'86 according 
to data obtained from references 9 and 10. Herefrom it follows 


that the Levels of yiS4 with AE = g00 kev and that of wi with 


AE = 730 kev are vibration levels (ory In the present paper the 
i for their investigations for 


13.1 and 14.5 Mev. The 
yclotron. The target substance 


ABSTRACT: In their intro 


the exc 
Card 1/3 particles we 
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Coulomb Excitation of High-Energy Nuclear Levels in Even Tungsten Isotopes 


consisted of natural tungsten and of samples (lead bases) which 


were enriched with wo he and wi86 The results obtained by 
the investigations are shown by a number of diagrams and tables. 
Figure 1 shows theyspectrum emitted by natural tungsten at Coulomb 
excitations (By = 14.5 Mev), and figure 2 shows tha same for the 
last high-snergy lines. The extrema of the curves correspond to 
the following lines: 511, 610, 730, 900, 1120, and 1220 kev. The 
line AE = 790 kev does not occur here, but the (spectrum for 


w'®4 (p= 13.1 Mev) shows weak but distinct maxima for AB = 790 


and 900 kev; figure 4 shows. the same. for 86 (Ey = 14.5 Mev) 
511 kev (intensive line), 610 and 730 (weak lines), The existence 


of the following excited levels was determined: W 82, 1.22 Mev, 


754, 0,90 Mev, 78°: 0.73 Mev. The reduced transition probabilities 


to the ground state B(E2) calculated for each of these levels were 


found to be 0.051, 0.038 and 0.040 respectively (in units of 


e° £10748 om4) The assumption that these levels belong to the 


Cara 2/3 vibration type is discussed. The author finally thanks B.L.Birbrai,, 
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L. K. Peker, and L. A. Sliv for discussing results.- There are 
) figures, 2 tables, and 15 references, 5 of which are Soviet, 
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peers Physico-Technical Institute of the Academy of Sciences, 
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AUTHORS: Alkhazov, D. Ge, Grinberg, A. P., Yerokhina, Ke Ie, Lemberg, 1.Kh. 
TITLE: Coulomb Excitation of Nuclear Levels in Spherical Even-even 


Nuclei (Kulonovskoye vozbuzhdeniye yadernykh urovaey v sferi- 
cheskikh chetno-chetnykh yadrakh) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959; 
Vol 23, Nr 2, pp 223-224 (USSR) 


ABSTRACT : The present paper contains results obtained in the investigation 
of Coulomb excitation of the first level of Si, Ti, Cr; Fe, 
Ni and Zr isotopes. The targets enriched with such isotopes 
were bombarded with triple- and quadruple-charged nitrogen ions 
which had been accelerated to 15.9~35 Mev in the cyclotron. The ex- 
perimental procedure was given in a previous paper (Refs 1, 2). 
The authors calculated the stopping power dE/dox of the investi- 
gated elements for N by recalculating the range-energy curves for 
a-particles according to Longchamp (Ref 3). The stopping power 
was also determined from the range-energy curve for WN ions in Wi 
according to ‘data on investigation of stopping power in Ni. The 
measurement results are listed in a table which also contains the 
probability of transitions and the life-time + of the excited 

Card 1/2 states as determined by the method of Coulomb excitation.In paper (Ref'8) 
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the authors assumed a systematic increase. of value. t. determined 
by Coulomb method with respect to the values -+ determined by 
resonance scattering. This assumption does not‘agree with 

the results obtained here. There are 1 table and 9 references, 
3 of which are Soviet. 
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AUTHORS: Grinberg, A. P., Lemberg, I. Kh. SOV/48--23-7-22/31 
TITLE: Specific Losses of Energy in the Stopping of Heavy Ions in 


Different Substances (Udel'nyye poteri energii pri tormozhenii 
tyazhelykh ionov v razlichnykh veshchestvakh) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nr 7, pp 887-893 (USSR) 


ABSTRACT: In the investigation of Coulomb excitations of the nuclei, life 
times of the excited levels of the nuclei in the range of 


10712 seconds and less are determined. In using positrons and 
a-particles, this is only possible for such nuclei the nuclear- 
charge number of which is higher than 50. Heavy ions must be 
used to reduce the influence of the y~background of the nuclear 
reactions for nuclei with nuclear-charge numbers under 50. In 
this case, it is necessary for the calculation of life tines 
of excited levels to know the specific losses of energy in the 
stopping of the ionsofC, N, etc in different substances, As the 
known data are considered inaccurate, experiments were carried 


out with ions of the isotopes y'4 cl? 916 and er? 922 on the 
Card 1/3 cyclotron of the Laboratory of the FIT for determining the 
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Ions in Different Substances 


Coulomb excitation of the nuclei of heavy ions. Three methods 
are indioated for oaloulating' the amount of the specific loss 

of energy» The first method was developed by Longohamp, It i6 
based on a number of theoretioal investigations, and the mean 
charge is caloulated by means of the statistic atom model by 
Thomas-Fermi. The second method ie called the proton method} 

4+ ie based on the known formula by Bethe-Bloch. The third method 
4g the method of the mean don charge. Here, the tnfluence of 

the monovalent ions is neglected, In figure 1, the ourve found 
experimentally for the range-energy of ions of the isotope 


yi4 in stopping in nickel is compared with the ourve caloulated 
by the method of Longchamp. In figure 2, the specific loss of 
energy experimentally determined for the ions of the same 
isotope is compared with the specific losses caloulated 
according to Longchamp and by the third method. A good agreement 
is to be seen in the first diagram, sometimes considerable 
deviations are to be seen in the second diagram. Besides, three 
diagrams representing the mean values of the spooific energy 


Card 2/3 loss of the ions of the isotopes w'4, ce? and 96 in the energy 
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Ions in Different Substances 
ev in dependence on the nucilear-charge 


ing media, gre shown. Finally, the specific 
20 45 investigated, and it is 


interval of 15-25 M 
number of the stopp 


anergy loss of the ions of Ne 
ascertained that, on account of the extensive experimental 


results, the calculation of the life of the Coulomb-excited 
states does not show & pig error. There are 6 figures and 


9 references, 29 of which are Soviet. 


Akademii nauk SSSR 


ASSOCIATION : Fiziko-tekhnicheskiy institut 
f the Academy of Sciences, USSR) 


(Physico-technical Institute o 
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AUTHORS : Alkhazov, D. G., Grinberg, A+ P+» Gusinskiy, G- Mes 


Cemberg, Ll. Kh. 


Nuclear Reactions of Multicharged Ions With Carbon and 
Oxygen, and Their Influence on the Investigation of the 
Coulomb Excitation of Nuclear Levels 


TITLE: 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskeya, 1959; 
Vol. 23, No. 12, Pp: 1465 - 1472 


on of the ion induced excitation of high-energy 

nuclear levels encounters great difficulties due to intensive y-background. 

The attempt of exciting high-energy nuclear tin levels by nitrogen ions 

(25 Mev) revealed a y-background exceeding considerably the expected 
emission due to Coulomb excitation. In order to clarify origin and back- 

ground character, the authors investigated y-spectra of different elements, 
of their compounds and of isotopes occurring with their bombardment by 


o!7_, yi4_, ol. Wee ss and Ne~?-ions. The y-recording was carried out by 


TEXT: The investigati 
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means of a scintillation spectrometer joined with a multiplier (PEU-11), 
and a fifty-channel pulse analyzer. The distance between target and the 
front of the NaJ(Tl)-crystal was 2.7 mm. The 0.1 - 2 Mev region of the 
q-spectra was investigated, and the background was determined for the 


following bombarding ion energies: 0 !* (13.6 Mev), n'4(41-40 Mev), 


016 (48.1 Mev), Ne~°(23.1 - 27.8 Mev), and Ne" (25.8 Mev). The ions were 
accelerated in the cyclotron of LFTI (Leningrad Physicotechnical 

Institute). The most accurate y-background spectrum investigation was” ~ 
conducted with the bombardment with nitrogen ions, proceeding from 


Ey = 15.9 Mev. In Fig. 1 the y-spectra of a graphite and a nickel target 


are given; they are very similar. The 7-background lines 0.35, 0.51 (very 
weak), 0.59, and 1.37 Mev were observed. For Ey = 11.25 Mev the above two 


first lines were no more observable (for graphite), the two last ones were 
weaker, and the continuous background diminished. An increase in Ey caused 


intensification. For silicon bombardment with Ey = 25 Mev the background 
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line 1.63 Mev, for aluminum bombardment the lines 0.69 and 0.81 ne were 


observed. Fig. 2 shows the Y-spectrum with wie? bombardment by N si (35 Mev). 
Fig. 3 applies to the same for vanadium bombardment. In both spectra the 
1.37 Mev background line is missing, nickel exhibits the intensive 1.19 Mev 
line, vanadium a 0.92 Mev line. The results are discussed and some further 
ones are given. For targets containing oxygen the background lines 0. 51 and 
1.78 Mev as well as increased intensity of the 0.59 and 1.37 ldev were 
observed under bombardment with nitrogen ions. When Ey is increased from 


15 to 40 Mev the intensity of the 1.78 Mev line increases much faster than 
that of the 1.37 Mev line. Next, results of  eaecinenes investigations 
when bombarding with other ions are given: 
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Eq (Mev) for reaction with 
Carbon Ox gen 
1243.6 Mev) | 0.44, 0.51, 1.635 0.51, 71.0, 1437 
n14(45.9-40 Mev)| 0.35, 0-51, 0.59, 1-373 0.51, 0-59) wl) 1637) 1-78 
018(49.4 Mev) | 0.51, 1.37 
ne-9(23.1 Mev ) 
Ne? (25.8 Mev) 


Full particulars are given of the results; the attempt is further made of 
explaining the various occurring lines by reactions petween ion and 
bombarded nucleus. For example: q’-background line 1.63 Mev: 


Neen ee ecnmnamneemant 


0.69 


C+C = ne? + a+ 11.4 Mev (the first ne“? level has the energy of 
1.63 Mev). 1.37 Mev: N+ C= g?4 +a, or N+ C = nac4 + 2p, where Na 
decays to the first excited ug’ level by f -decay (AE = 1.37 Mev). 


24 
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Nuclear Reactions of Multicharged Ions With $/048/59/023/012/005/009 
Carbon and Oxygen, and Their Influence on the B006/B060 

Investigation of the Coulomb Excitation of Nuclear Levels 

0.55 Mev: N+ Ca ne?! + a+ p. 0.59 Mev: N+ C = wa? + a. Some lines 
may be explained by different reactions as for instance: 1.78 Mev: 


N+ 0 = 128 + 2p; N+ 0 4 5i7? +n+p3 N+ 05 ere + 2n. Finally the 


investigation possibilities of Coulomb excitation of nuclear levels.are 

discussed for different experimental conditions. A team under the super- 
vision of A. B. Girshin participated in this work. There are 3 figures, 

1 table, and 10 references: 8 Soviet. 
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AUTHORS: Alkhazov, D. G., Grinberg, A. P., 30V/56-36-1-50/62 
Lemberg, I. Rozhdestvenskiy, V. V. 
TITLE: The Coulomb Excitation of Neon (Kulonovskoye vozbuzhdeniye 
neona) 


PERIODICAL: Zhurnal eksperimental'inoy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 1, pp 322-324 (USSR) a 


ABSTRACT: Such an excitation of levels can be cbserved not only in the 
target nucleus but also in the bombarding nucleus, if the 
latter has a sufficiently high excitation cross section. In 
the case of most of the work hitherto carried out in connec- 
tion with Coulomb (Kulon) excitation the targets were bom- 
barded with protons or o-particles. As, however, the nuclei 


H! and u4 have no suitable levels, the above mentioned 


phenomenon has hitherto not been observed. However, if heavy 
ions are used in some cases, an excitation of the nuclear 
levels may be found in the bombarding particles. The authors 
investigated the Coulomb excitation of the nuclei 


we?? and Ne??, in which case the neon nuclei were accelerated. 
Card 1/4 The energy of the first excited levels of these nuclei 
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amounts to 1.63 and 1.275 Mev. The cyclotron was adjusted to 
the acceleration of one or the other ions by variation of 


the magnetic field strength with unvaried frequency of the 
accelerating cyclotron field. AS targets Be, HB, C, Mg, Al, Si, 


wie?4o, Mg?20, nig?°o, and ScO were used. According to the 
authors! calculations the yield of the y" -radiation connected 


with the Couiomd excitation of Ne> or Ne? must decrease 


considerably with an increase of the atomic number of the 
target nuclei. Therefore, only targets with light nuclei were 
used for the here discussed experiments. The ¥ -radiation 
produced by bombarding various targets with neson~ions was 
recorded by means of a ¥ ~spectrometer with NaJ(T1)-crystal. 
Two diagrams show the spectra of y-rays which were emitted 
in the case of the Coulomb excitation of the level 

AR = 1.63 Mev (and AE = 1.275 Mev respectively) during the 


bombardment of aluminum with Ne-°-ions (or by We-? ions 

respectively). Similar spectra, which indicate excitation of 

the aforementioned neon nuclei, were found also in connection 
Card 2/4 with the bombarding of the remaining nuclei, with the 
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exception of boron and beryllium. In these two exceptional 
cases the peak with E = 1.63 Mev was not observed during the 


bombardment with Ne~°-ions because of the very strong y’ -back- 


ground. In the case of a bombardment of these targets with 


Ne-?-ions a distinctly marked peak with E = 1.275 Mev is ob- 
2-48 4 


served. The mean values of B(E2) are 0.041 e°.10 ° om for 
the level with AE = 1.63 Mev of Ne2? and 0.025 7.10748 om? 
for the level with AE = 1.275 Mev 9 Ne°*. The mean life v 
of these states amounts to 8.6.107 7m ad 4,8,19°° io space 


tively. The authors thank the head of the working group 
A. B. Girshin, who was responsible for the undisturbed 
operation of the cyclotron. There are 2 figures and 7 
references, 2 of which ae Soviet. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk 
SSSR (Leningrad Institute of Physics and Technology of the 
Academy of Sciences, USSR) 
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AUTHORS: Ganerski » Yu. P,, Gusinski, G. M., and Lembery I. Kh, 
wsmarskity. Yu. P, Cg as eK 

TITLE: Study of the Decay Scheme Bi by Means of hw fe 
and | laa be Coincidences vf 


PERIODICAL; i mii nauk sssp. g 
12, pp. 1449-1456 


the 10th All-Union Conference on 
. i held in MOSCOW Tron January tyre 
» 1980. Th the introduction, the difficulties of a Study of the 


Pos, “levers Owing to the low half-life Of this isotope 


eriya fizicheskaya, 1960, / 


(33107 sec were 
Pointel out, The authorg investigated the COincidenca of the Spectrum cof 
Bis!? j. -rays with 8.78-Mev « “Particles, for which Purpose a 5 


pulse-height analyzer with & resolution Of 2°19” 
the Coincidence of the Spectrum with J\-radiation 
Was studied, In thig j'~Spectrum, lines with 586, 
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952 and 1073 kev occur. The levels determined in this way agree with those 
obtained by A. G. Sergeyev et al. (Ref. 1), but not with those obtained by 
Burde et al. (Ref. 2). For determining the level spins and multiplicities, 
the - angular correlations of the cascade j\-quanta with 786 ~ 727 and 
1073 - 727 kev were investigated. Furthermore, the level cf the lifetime 
was estimated. The Bi2?2 decay scheme shown in Fig. 8 was constructed from 
results obtained by investigations of the following four independent 
sources: 1) From values of the function lcg(ft) at transitions to an ‘J 


\ 


bs 


excited por? level. 2) According tc the values of the cenversion cc- 
efficients. 3) According to the j'-j' angular correlations. 4) According 
to the level lifetimes. This scheme agrees with that obtained by Sergeyey. 
The authors thank A. P. Grinberg for his great help. There are 8 figures, 
5 tables, and 9 references: 3 Soviet, 4 US, and ! Italian. 


ASSOCIATION: PFiziko~tekhnicheskiy institu+ Akademii nauk SSSR 
of Physics and Technology of the Academy of Scianse 
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B019/B056 
AUTHORS: Andreyev, D. S., Yerokhina, K. i., and Lemberg, I. Kh. 
ne 
TITLE: Cascade Excitation of the Second Rotational Levels in ata 


Separated Tungsten Isotopes {7 
Patpeg ines 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No. 12, pp» 1470-1473 


TEXT: The present paper was read at the 10th All-Union Conference 

2 which was held in Moscow from January 19 to 
January 27; 1960. By means of Coulomb excitation it was hitherto possible 
to excite even-even nuclei to the first rotational level. The excitation 
to the second rotational level was not possible. Protons and -particles ~ 
were used for excitation. In the introduction, the authors discuss several 
results obtained by earlier papers. The exneren ye described here were 


carried out by means of quadruply-charged Nne®? ions having an energy of 
27.8 Mev, and by means of quadruply-charged N ions with an energy of 
36 Mev. Four metallic tungsten targets were investigated, of which the 
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18 . 
first consisted of 87.6% eo the second of 90.1% W > the third of 


1 
91.3% yo, and the fourth of 96% wie, The -spectrum, hich was amitted 
during the bombardment of the targets with heavy ions, was investigated 
by the author by means of a scintillation age ag The photo- 
multiplier pulses were amplified and recor ed with a 63-channel amplitude 
analyzer, which had been developed by LETI. From the experimental results 
represented in diagrams and a detailed discussion, the authors became 
convinced that the yrlines with the energies of 230 kev, 250 kev and y. 
275 kev, which they had observed, represent the result of a double 
Coulomb excitation of states with the energies cf 330, 360 and 400 kev ir ¥ 


ee y'°4 and 86, Similar results obtained by Newton @t al. (Hef. 6) 


W 
1 table, and 6 references: 2 Soviet, 


are mentioned. There are %3 figures. 
2 French, and 2 US. 


ASSOCIATION: Fiziko-tekhnicheskly institut Akademii nauk SSSR (Institute = 
of Physics and Technology of the Academy of Sciences USSR ) 
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AUTHORS: Andreyev, D. S.> Yerokhina, K. I., and Lemberg, I. Kh. _ 
——— ——— oe 
TITLE: The Coulomb Excitation of the Ne?! Nucleus 
i 


ce 
PERIODICAL: Izvestiya Akademii nauk SSSR. soniye fizichesakaya, 1960, 
Vol. 24, No. 12, pp. 1478-1479 


TEXT; The present paper was read at the 10th All-Union Conference on 
ear Spectroscopy, which was held in Moscow from January 19 to ie 


January 27, 1960. Report is given in the present paper on the results 
obtained by experiments, in which the first level of Ne?! was excited. ne 
The > -emission of graphite, aluminum, and molybdenum targets was studied 
during their bombardment with Ne?! ions, whose energy was 24.2 Mev. In all 
cases a y-iine with 0.35 Mev was found. The authors arrive at the con- 


clusion that these lines, which are known already from previous papers, are 
not the result of a nuclear reaction but of a Coulomb excitation of ne*! 


From publications it is known that the quantum characteristics for the Ne". 
ground state are 3/2", and for the first excited state 3/2t or 5/2*. Thus, 
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The Coulomb Excitation of the Re“! Nucleus s/048/60/024/912/997/617 
BO019/B056 

the authors obtained 0.025°10748e7om4 or 0.017°107 48 e%em4 for the 

probability B(E2) of a transition from the ground state to the first 

excited state. For the partial lifetime of the first excited state one 


~1 
thus obtains 6.3-10 10 sec or 9.2°10 12 sec. The authors thank A.B.Girshin 


for the fautless operation of the cyclotron. There are 1 figure and 8 
references: 3 Soviet, 4 US, and 1 Danish. . 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk SSSR (Institute 
of Physics and Technology of the Academy of Sciences USSR) 
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BO15 68 
5. S230 
AUTHORS: Yerokhina, K. I., Lemberg, 1. Kh., Makasheva, I. Ye., 
Maslov, I. Ac, Obukhov, Ae Pe 
TITLE: Determination of Microimpurities in Silicon From the 


-Spectra oe Their Radioactive Isotones . 
eed f 


PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 7, pp» 621~827 


TEXT: A method of radioactivation analysis is described, with {-radia- 
tion of the impurities in silicon applied in the production of semi- 
conductors being studied. The sample is activated in the neutron flux of 


a reactor. Work was performed in a flux of thermal neutrons with g-10'* 


saiknonacan seee” As the sample in the reactor is exposed to the 
action of fast neutrons in addition to slow ones, these nuclear trans- 
formations have also to be considered (Table 1). Since the major part of 


isotopes formed from Si is short-lived, only 7-radiation of si? must be 
considered in measurements. From the remaining neutron-activated elements, 
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Determination of Microimpurities in Silicon From S/032 60/026/07/15/055 
the y-Spectra of Their Radioactive Isotopes BO15/B068 


about 50 isotopes with measurable y-radiation form. In the present case, 

17 elements (Table 2) were simultaneously determined with a scintillation- 
gamma~spectrometer (with an bay -C (FEU-S)4photoelectron multiplier) 

provided with a Nal (Tl) orystal. The unit was calibrated against 

known f-spectral lines. The results obtained by analysis of two silicon , 
samples are given in Table 3. Maximum sensitivity is (Table 4) tHe 


407"" g for Au, 107!° g for Ni, Mn, Cu, As, and Sh, and 5°107° g for Sn. 
There are 2 figures, 4 tables, and 6 references: 2 Soviet, 3 American, 
and 1 British. 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk SSSR (Institute 
of Physics and Technology of the Academy of Sciences USSR) i 
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8/048/61/025/001/013/031 
BY 6520 (13? 1895, 1/60) B029/B060 
AUTHORS: Andreyev, D. S., Grinberg, A. P., Yerokhina K. I 
Lemberg, I. Kh. . 
a 
TITLE: Coulomb exoitation of the nuclear levels of P>', 323, yn55 
’ 


141 
and Pr 4 by means of Neo? ions 


TEXT: The measurements were made b inti i 
: y means of a scintillation spectr t 
with a NaI-Tl crystal (40 mm in diameter, 40 mm in height) and i feces on 
& photomultiplier of the type $3Y -11 (FEU-11). The electronics 


Connected in parallel and an AW 100-1 (AI 100-1) 100-cha i 

~ - nnel pul 
analyzer. Method of measurement, apparatus, and course of the. neon 
calculation of the reduced transition probability B(E2) have already been 
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3/048/61/025/001/013/031 
Coulomb excitation of the nuclear levels... BO029/BO060 


described in three previous papers (Refs. 1-3). In the case of nitrogen 
ions the errors are below 15%, but they may attain from 20 to 25% for 
neon ions. The following was observed when measuring the energy of beam 
particles by means of deflection in a magnetic field; After deflection, 
the beam is split into several components corresponding to different 
charges of the accelerated ions. The change of the ions falling into 

the beam catcher causes the change of the ratio current strength / number 
of beam particles in the beam, which means that it influences the accuracy 
of calculation of the Coulomb excitation cross section. In the 

espe anet iy concerned, the bombarding particles were quadruple-charged 
Ne2O ions with energies of 23.2 and 27.8 Mev. The amperage of the ion 
beam measured on the target was ~1.107[%a. The measurement results are 
given in the attached Table. Ro = 1.2°10-13,1 3 om was set. Figs. 1,2, 
3,4 show the instrumental y-spectra taken with Ne29 ions, The following 
notes are added concerning the individual elements: P?': The Coulomb 
excitation of the level with AE = 1.26 Mev of p31 was examined with the 
aid of ions Ne29 with an energy of 27.8 Mev. The target was pressed from 
a red phosphorus powder. The spectrum contains a gamma line with 
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i ith AE = 1.63 
2 = 1.63 Nev arising by Coulomb excitation of the level ae a eer 
soy in Ne20. The value of B(E2)? for the 1.26-hev level. ego 
to ) 0911-10748 e2 cm’. The spins of the two states of : <A ; 
e . o® . ; . ‘ ; s 
ae me) 5°? In the work under consideration, S*° wai 
I, = 1/2” tp, = 3/2. 8 


j : 3.2.Nevs "Phe 

excited by quadruple-charged Ne“? ions with an deka ee a se ne 55 
gamma spectrun found contains a line with the enerey . me eee 
The lin?) was likewise pucited by Oa aerermapie arp PS eerner 

at nis 8s 7 : ntai amma lines Wie Y a nhies 
Mev. Tnis specvrun gantains & oe taaue nays resulting on: the 
pri41, Fig. 4970s the spectrum g oars so 
irnadiation of prasdodymiun oxide with quedruple-charge ue se aoe 
2PDe ai Lites H e of the state with AE = 0.142 he am gs 

tee eee ie ate i -10-7 sec The article under 
#1Q72sec, and its Hey jal lifetime is Ae tee rag ee 
sanpideration is the? reproduction of a oe oe 
Bae once on Nucledr Spectroscop which Nook Bie oy at sneneee: 
dmuary 19 to 27, 1960. fnere are 4 figures, $ 


geoorsetaide and 1ffnon-Soviet-bloc. 
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Coplomb excitation of the nuclear levels... 
ASGOCIATION: Fiziko-teknnicheskiy institut Akademii nauk 35SR (Institute 

’ s ‘ ea. ae ~ of Sci 
8 of Physics and Technology, Academy of Sciences Novi i 


4 


mn 

122) t x 
e 

«IG, cae 


e(E2), cen 7, cen 2°, cer 


SInpo | SE, MeV AE*, MeV 


- pm rat oct: | 4,8-40-# | 4,0-40°8| — [9,4 
pr |1,26 £0,02 | 1.264 [4] 48408 | poten] = fh 


. gs3_ [n2g3 = 0,01 | 0.844 9,006 [6] | 0,0019 


0.339 0,005 |7} 
ss + 0,01 | 0,983 [8 0,012 {(5+43)-40-| eee 
Mn*s |0,98 + 0,04 tS 050036 | 4,3-10-? = 210 ee 
: ’ £ 


* prtas (0, 142* 0,003) 0,142 
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; smants. At 
Legend to the Table: AE, level energy measured in the experiments, oa 
ever energy according to results from other papers, B(E2)* ey. ; 
wrobability of the electric quadrupole excitation of the leve ee Be), 
partial lifetime of the level relative to the eheg tro shes 
transition of the nucleus into the ground state, tT, to al life ime of 3 5 
level, t*, lifetime of the level according to data from other papers, F, 
ratio between value of B(E2)f measured in the experiments and va“ue 


B(E2) 1 ticle calculated on the basis of the single-particle on 
single partic : e 


approximation. 


. i ined in the case of 
Legend to the Figures: Instrumental y-spectra, obtaine Be 
Coulomb excitation with guadruplencharge: Ne ions of phosphorus ee ae 
27.8 Mev (Fig. 1), of $3? at 23.2 Mev (Fig. 2); of Mn at 23.2 oe ea / | 
a without, b with lead filter, 1.25 mm thick; of Pr at 27.8 Siev (Fig. 4). X 
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AUTHORS : Arireyev, D. S., Vasil‘tyev, V. D., Gusinskiy, G. M., 
Yerokhina, K. I., and Leabere is Kh. 


TITLE: Study of the Coulomb sponeabiod of nuclear levels with the 
aid of accelerated multiply charged ions 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 25, 
no. 7, 1961, 832 - 847 . 


TEXT: This paper was read at the XI Annual Conference on Nuclear 
Spectroscopy in Riga, January 25 - February 2, 1961. The purpose of the 
studies was to improve the results of earlier work (Ref. 1: Andreyev,D.S. 
et al., Nucl. Phys., 19, 400 (1960); Ref. 2: Alkhazov, D. G.. et al., Zh. 
eksperim. i teor. fiz., 37, 1530 (1959)) by the method of reference levels 
(Ref. 1) which consists in measuring the excitation cross section of a 
reference level before and after pata the excitation cross section 
of the level to be investigated. Ths, following nuclear levels were used 
as reference levels: 0.44 Mev of (B(B2)t = 0.11 » 10748 e2cm4) for 

X 


studying Li and B; 1.19 Mev of nio? (B(E2yF = 0.085 - 10748 e%cm4) for 
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studying Co; 0.76 Mev of se/6 (B(E2)f = 0.42 - 19748 e“cm*) for studying 


; : . 
Mg, Ca, and Se; 1.15 Mev of gn'22 (B(E2)f = 0.26 - 10 48 e“cm4) for 


studying In, Sb, and Ce; 1.60 Mev of de'40 (t = 1.1 > 10719 sec) for 
198, 0.16 Mev of Tid! (B(E2 jt 


= 0.040 - 10748 e“on‘) for studying sn! 'T, The excitation probability, 
B(E2)¢, was determined with an error of 15 - 20%. Tables 1 and 2 contain 
thd results of measurements. In all these studies, the authors made use 
of the broadening of the energy band of multiply charged ions accelerated 
in the cyclotron at the PTI (Institute of Physics and Technology). Ne 
ions having 16 - 18 Mev were used for studying the nuclear levels of 
light elements such as Li and B, and were also successfully applied to 

26 cal4 


studying the even Sn isotopes and Ba 


exciting higher levels in light and medium elements (ug?? , Mg 
Co”, tn! )3, and Sb), 52.5-Mev ions of N were able to excite the levels 


with energies of 1.4 - 1.6 Mev of heavier nuclei (Ba 178 and Ge 40), The 
nuclear levels of even-even isotopes were chiefly examined to complete 
the data on even-even nuclei and to compare results (Ref. 16: Kisslinger, 
Card 2/ 6 
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(cf. Table 3).. There are 16 figures, 3 tables, and 42 references? 
wi Soviet=bloc and 31 non-Soviet-bloc. . 


fable 1. Coulomb excitation of levels (spin 2°) in even-even nuclei. 


Legend: (1) Isotope, (2) level energy, Liev, (3) excitation probability, 
(4) level lifetime, 10715 sec, (5) ratio of B(E2)T to the same quantity 
as estimated for a one-particle model (the ys ccs radius in the calcula- 
tions was assumed to be Ro = 1.2 ° 10-13 }s 


Table 2. Coulomb excitation of levels in nuclei with ‘ada A and in node 
odd B?9 nuclei. 


Legends: (1), (2), °(3) see Table 1, (6) nuclear spin in ground state, ' 
(7) nuclear spin in excited state, (8) partial lifetime of the level 
relatively to the electric quadrupole transition, sec. 


Legend to Table 3: (1) Nucleus, (2) calculated value of B(E2) as taken 
from Ref. 16, (3) experimental value of Bee ; 
Card 6 
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“8/903 62/000/000/024/044. 
“B102/B234 ae 


Investigation of Coulomb excitation of nuclear levels. with 
< the help of. ‘multiply charged ions — co 


4 


“SOURCE!” .-. Yadernyye reaktsii pri-malykh 4 srednikh energiyakh; trudy 
- yon ns) Weoroy Vaesoyuznoy konferentaii, jyul' 1960 g. Ede bye 
“Ae Se Davydov and others... Moscow, Izdevo AN SSSR, 1962, 308-327 


/QEXT:.: The: author reports on measurements made ana the most important © | 
results obtained during the years since 1958 in the cyclotron laboratories; ~ 
“of. the Leningrad ‘Pizgiko-tekhnicheskly institut Akademii nauk SSSR (Physico-. 
“technical Institute of the Academy of Sciences USSR) with accelerated ae 
"pitbipiy’oharged fons: (0°, 06, ye?9, ne*', neo? and nitrogen whose dons,: 
‘since 1960, may be accelerated up to 55 Mev). Greater accuracy in measures: . 
ment and calculation made it possible to reduce the error in B(E2)f deter- 
mination to 20% or less. Tables show the level energy, the excitation 5 ee 
probability and the. level lifetime for a total of 33 even-even isotopes, be 
as well.as the energy, excitation probability and lifetime and the spin and 
of the ground state and excited states fo 
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(oad LYS Fee Hee: gy Bi, ont: Ti, Cr, Fe, Niy Zny Se, Zr, pat?®, ge'4, ie 

“Nd, Li; B 519, ye2t, wg23, a1, P21, 523, se, co, Ng, In’, Sn, Sb, and Hoe 

~the results ‘indicate that the application of multiply charged iene con= 

. siderably. enlarges. ‘the region of light nuclei whose lifetime data may be. 

obtained. via Coulonb excitation, thus, “@6Bs also for nil and plo 

2S (p(g2yt/e? = (107? ana 2-1074)+10748cm*, it allows also of investigating 
-.. Coulomb excitation. of the firgt levels of nedium-and heavy. elements with 


a closed shelle (e. ge “gat 8 cel49; cr?) for which a or proton experiments |; 
‘were not. successful, . Purthermore it proved possible to excite very high 1h 
1 


| Teveloy such a 1663 Mev (e?9), 1.61 Kev (co'4), 1. 78 Mev (3178) and Ete 


"4.83. Mev: (49? By. ‘The -heavy~ion method is. also better suited for lifetime 

' determinations; the accuracy -is almost equal to that of the gamma reecnanee. 
- scattering method. : The B(H2) values obtained are in good agreement with |. 
theoretical results obtained by Kisslinger-Sdrensen (Mat.-Fys. Medd. Dan. |... 
‘Vid. Selsk. 32, No.9, 1960) on the basis of the theory of $. 1. Belyayevet“, 
.There are tv figur ures ‘and 4 tables. 


~ agsocts PLONE: Leningradskiy Fiziko-tekhnicheskiy Ae aad Ras Beek (lenin- 
J; Card 2/2... nee Paysicotechnical Institute AS. USSR) -- . 
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AUTHORS: Yerokhina, K. I., and Lemberg, I. Kh. 


TITLE: Coulomb excitation of nuclear levels of copper, germanium, 
molybdenum, and palladium isotopes 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 26, 
no. 2, 1962, 205-211 


Q 
TEXT: The Coulomb excitation of cue), cu? , Gel®, Gel*, Mo? *, Mo? ®, io? 8, 


io Og O4, pale? pat? ana bal?? was Geudied by wenhe of Guadrapiys 


charged 36-Mev nitrogen ions. The energy of incident particles was 97 % of 
the barrier energy for Cu, 98 % for Ge, 78 % for Mo, and 74 % for Pd. The 
reference levels were those of se/® (AE = 0.615 Mev, B(E2)P = 0.36:10 8e%om4 


(AE = 1.33 Mev, B(E2)t = 0.11-10748 9? om4, with on®?, the 0.67-, 
1.33-, and 0.37-Mev gamma lines were observed. The first three "i 
lines correspond to Coulomb excitation of the first three levels and to 

the transitions to the ground state. The 0.37-Mev line corresponds to the 


transition from the 1.33-Mev level over the 0.96-Mev level to the ground 
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state, With cu, the 0.78-, 1.11-, and 1.48-Mev lines were produced by 
Coulomb excitation of the first three levels. In addition, lines 
corresponding to ~320- and 370-kev gamma quanta were emitted as a result 
of successive transitions from the 1.48-Mev level over the 1.11-Mev level, 
and from there over the 0.77-Mev level. In examining Coulomb excitation 


of Ge, both native Ge and Ge enriched in Ge!® up to 76 % were used as 
targets. The Coulomb excitation of even isotopes of Mo and Pd was 
examined for the first time, The results are collected in the 
foilowing table: 


t 
AE, Mev B(RayF » 1048 t(E2), sec; 
* om4 
0. 67 
0.96 
1.33 
0.78 
1.441 
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There are 5 figures, 3 tables, and 17 references: 1 Soviet and 16 non- 
Soviet. The four most recent references to English-language publications 
read as follows: Cumming, J. B., Popile, N. T., Phys. Rev., 122, 1267 
(1961); Cumming, J. B., Schwarzschild, A. sunger, A. W,, Portile, N. T., 
Phys. Rev., 120, 2128 (1960); Janbinatnan, R., Gunye, M. R., Sarat, 3. 
Phys. Rev-, 120, 1839 (1960); Booth, E. C., Bull. Amer. Phys. Soe., 5, 
239 (1960). 


\\ 
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B101/B10 
AUTHORS: Gangrskiy, Yu. P., and Lemberg, I. Kh. 
rn FP ge te Ras, 
TITLE: Double Coulomb excitation of the o* level in Gel? 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
ve 26, no, 2, 1962, 212-214 


TEXT: The double Coulomb excitation 0'* was examined by bombarding a 
Ge target with multiply charged 36-Mev nitrogen ions accelerated in the 
cyclotron of FTI. The gamma Tadiation was recorded by two NaI(T1) 


of 2+1078 sec. The one-channel discriminator was adjusted to the 
recording of 1036-kev gamma quanta. The spectrum of coincidences with 
1036-kev quanta Was recorded by a 64-channel pulse-hei ght analyzer. The 
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between incident particle and nucleus, Feo (0 2) is the Coulomb excitation 
Cross section of the first level with spin 2°, ana Tio (2 >0') is the 
excitation cross section from the first to the second level. For 

sy B(E2, 2-0!) one finds 0,10-10748 62 om’, B(E?,0' »>) 

ee = 0.50°19748 42 on4 5. obtained and B(#2, 0' -»2) = (0,63 ¢ 0. 12)-1¢76 20.4 


2s found from the lifetime of the ot level. The experimental error is 
30 % since the equation for SnoRo is accurate only for f= O, whereas in Jf 


the experiment it had been found that = 0.35 for the excitation of the 
first level, and C= 0.062 for 2 7 0'.  B(E2) for the excitation of the 


ifs first level with the spin 2* was found to equal (0,182 0.03). 107 48,2 on}, 
if B(E2, o! 2) is three tines €reater than B(E2, 0 > 2), which is 
ql - indisative of its collective nature, There are 2 figures and 
6 references: 92 Soviet and 4 non-Soviet. The four references to 
English-language publications read as follows: Newton, J, Os, 


Stephens, F. 8., Phys, Rev. Lett... 1, 63 (1958); Nathan, 0., Sopov, ¥ r., 
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Nucl. Phys., 21, 631 (1960); Kendall, H, W., Phys. Rev., 109, 661 (1959); 
Alder, K,, Bohr, A., Huus, T., Mottelson, B., Winter, A., Rev. Mod. Phys., 
38, 432 (1956). 


ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe Akademii nauk 
SSSR (Physicotechnical Institute imeni A. F, Ioffe of the 
Academy of Sciences USSR) 
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AUTHORS: Vasil'yév, V. D., Yerokhina, K. I., and Lemberg, I. Kh. 


“TITLE: Inveqtigation of Coulomb excitation of levels in the nuclei 


Pe?!, ce!3, mn, pal5, rn'13, an'5, ona sn!?9 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 26, 
no. 8,,1962, 992 - 997 


TEXT: The nuclei listed in the title were bombarded by N'4)4* ions with 


energies ‘of 30 Mev in:the case of Fe?!, 36 Mev in that of ce! and 42 Mev 


t 


in all others. A number of nuclear levels not yet studied by Coulomb 
excitation were found and their reduced upward transition probabilities 
B(E2), parities, spin limits and partial life times 2{E2) were determined. 
The error of the B(E2) values is of the order of 20 to 30%. The results 
are given in the table. There are 6 figures and 1 table. 
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